Objective-Exercise thallium-201 ('0OTI) single photon emission computed tomography (SPECT) has been used to detect potential ischaemia in the left ventricular myocardium but not in the right ventricle. The purpose of this study was to establish the clinical usefulness of a right ventricular polar map of 205'T SPECT for visualisation of exercise-induced right ventricular ischaemia. Methods-Myocardial 20TlI SPECT was obtained immediately after treadmill exercise in 97 patients with suspected coronary artery disease. A region of interest was placed over the right ventricle (RV) on post-stress transaxial images. Short axis images of this region were generated and reconstructed as a bull's eye polar map. Normal ranges of RV 201'n uptake were determined in 12 patients with normal coronary arteries. Scintigraphic criteria for identifying RV perfusion abnormality were derived from 25 patients with right coronary artery (RCA) stenosis greater than 75%. These criteria were applied to 60 consecutive patients with suspected coronary artery disease. Results-Perfusion defects in the RV were larger in patients with proximal RCA stenosis than in those with distal RCA stenosis (mean (SD) 28 (16)% v 6 (5)%, P < 0.001). The sensitivity and specificity of the RV polar map for the detection of proximal RCA stenosis were 67% (8/12) and 98% (47/48), respectively. RV perfusion defects became undetectable in 9 patients who had successful percutaneous transluminal coronary angioplasty to a proximal RCA lesion. Conclusions-A right ventricular polar map display was useful for visualising exercise-induced right ventricular ischaemia. (Heart 1997;77:40-45) Keywords: thallium-201; right ventricle; ischaemia; SPECT Exercise-induced right ventricular ischaemia is occasionally detected by currently available methods, such as an abnormal ejection fraction response to exercise or reduced regional wall motion on radionuclide ventriculography" 2 or on cross sectional echocardiography.3
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Myocardial perfusion imaging with thallium-201 (207T1) has been accepted widely as a practical and sensitive tool for assessing acute or chronic coronary artery disease. Reduced perfusion was rarely detected in patients with functional abnormalities in the right ventricle. 4 However, several reports have commented that perfusion defects in the right ventricle were detectable by exercise planar 207T1 imaging in patients with right coronary artery disease.56 DePuey et a17 have also showed that myocardial single photon emission computed tomography (SPECT) with technetium-99m sestamibi but not 201T1 detected abnormal distribution of right ventricular perfusion.The purpose of the present study was (a) to visualise 207T1 uptake of the right ventricle on a bull's eye polar map, (b) to examine the sensitivity and specificity of the present image analysis of a exercise myocardial perfusion test, and (c) to assess the effect of percutaneous transluminal coronary angioplasty (PTCA) of the stenosed right coronary artery on right ventricular myocardial perfusion.
Patients and methods

SUBJECTS AND STUDY PROTOCOL
Ninety seven patients with suspected coronary artery disease who underwent both exercise myocardial 207T1 SPECT and coronary arteriography were enrolled. None of them had previously undergone PTCA or coronary artery bypass grafting. The present study consisted of the following three protocols. In protocol I, normal files for 207T1 distribution in the right ventricle were developed in 12 patients with normal coronary arteries (seven men and five women, mean age 62 years (range 42-68)). Then the normal files for the right ventricle were compared with the files of 25 patients (19 men and six women, mean age of 61 years (range 45-72)) who had either a proximal or a distal right coronary artery stenosis, and the criteria for identifying the presence of proximal right coronary artery stenosis were derived. Fifteen patients had a 75% or more stenosis of the proximal right coronary artery (defined as segment 1 or 2 in American Heart Association criteria), and 10 patients had a 75% or more stenosis of the distal right coronary artery (segment 3 or 4). In protocol II, these criteria were tested prospectively in 60 
Data acquisitions
Cardiac imaging started about five minutes after the 20'Tl injection. All studies were obtained on a rotating gamma camera (ZLC-7500 Digitrac, Siemens) equipped with a parallel hole, high resolution collimator (iodine-123 160 keV Parallel, Nuclear Fields). Energy discrimination was provided by a 20% window centred at about 70 keV. Thirty two planar images were obtained over a 180 degree arc from the 45 degree right anterior oblique to the 45 degree left posterior oblique positions.9 Each image was accumulated for 40 seconds. The data were stored on a 64 x 64 matrix.
Data processing Reconstruction of right ventricular images-Data processing was performed on a nuclear medicine computer system (Scintipac-700, Shimadzu). A series of contiguous transaxial images, 6 mm thick, were reconstructed by means of a filtered back projection algorithm without attenuation correction.9 To mask the left ventricle, a region of interest (ROI), which was horizontal to the interventricular septum, was placed over the right ventricle on the poststress transaxial image as shown in fig 1A. Transaxial right ventricular images within the ROI were further processed to obtain the short axis tomograms of the right ventricle ( fig 1B) which were perpendicular to the long-axis of the ventricle.
Visualisation of right ventricle-A computer operator selected the right ventricular short axis slices from base to apex, approximately 6 to 8 slices in the normal sized heart (fig 1 C) . A short axis slice was divided into 30 sectors over 180 degrees, and the maximum counts per pixel within each sector were determined. Then these 30 values were normalised to maximal counts in the image and plotted as a circumferential profile of the normalised maximal counts versus angular location.'0 Circumferential profile analysis was applied to each of the short axis slices from the base to the apex. These data were plotted in polar coordinates and arranged into a bull's eye polar map with the apex at the centre and the base toward the periphery.
Extent score of underperfusion in right ventricular images-When patients were studied each pixel was compared with the corresponding pixel in the normal profile. Pixels that were more than two standard deviations below the mean were defined as abnormal and displayed on a colour-coded standard deviation map.'0 The ratio of the number of abnormal pixels to the total number of pixels was defined as an extent score. 
